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Colloidal particles often supply the functional, 
easy-to-manipulate realization of nanometer-
scale systems, including polymers for drug 
delivery, environmental cleanup and optical 
applications.  Polypeptide-coated silica is 
promising because the configurable surface 
can be tailored to interact with chiral 
molecules whose shape confers pharma-
ceutical effectiveness.  Purified molecules may 
be collected magnetically when a cobalt 
nanoparticle is designed into the silica core.  
The composite particles also form colloidal 
crystals which offer efficient control of light.  
Reversible helix-coil transitions in the 
polypeptide shell, as demonstrated above right, 
may improve the perfection of the colloidal 
crystals via thermal annealing, even as 
magnetic inclusions hasten crystal formation.  
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↑Composite particle expands on heating, shrinks on  
cooling via inverse helix-coil transition in m-cresol.  
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Colloidal crystal 
diffracts light, 
leading to very pure 
color separation.  
Magnetic 
inclusions and a 
configurable 
surface may enable 
larger, defect-free 
domains.  
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Outreach & Synergistic Activities
Basic skills training has been integrated 
into lab/lecture using “live” research 
projects.  In the picture, a graduate student 
(at back) has taught a Chem 4011 student 
how to solder copper tubing.  She 
completed a section of the vacuum 
manifold needed for the small angle X-ray 
scattering station he is co-building. Three 
students from 
Korea and one 
from Georgia Tech, 
along with a young 
Dow scientist on 
his company-wide 
rotation, have 
visited to study or 
apply optical 
methods.  


